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(Po0.001). Further analysis revealed that weight loss was more marked in obese patients (Po 0.01) than in lean subjects. Similarly, the decline of blood pressure was also greater in obese patients, but did not reach statistical significance. The activity score for physical exercise increased overall from 2.1 7 0.4 to 2.8 7 3.1 h/week (Po0.01). Moreover, knowledge about hypertension increased as well (Po0.01). Of all the quality life measurements, the vitality index improved from 53 7 19 to 59 7 19 (Po0.05) according to the patients' self-estimation.
In conclusion, training of hypertensive patients has a profound effect on blood pressure control. It motivates patients to change lifestyle risk factors, namely to lose weight, and increases the patients' physical activity level, thereby decreasing the
Introduction
Arterial hypertension is an important risk factor for cardiovascular disease, whose treatment is commonly based on pharmacological intervention. The number of effectively treated patients with arterial hypertension is not satisfying. This is partly due to low compliance of the patients, which itself is linked to the patients' poor knowledge about their disease. Blood pressure self-measurement is a powerful tool to keep the patients attention on their disease. Another important approach is the education of the patients by intensive training in order to modify the patients' behaviour and lifestyle factors.
Various studies performed in different countries and different societies indicated that the teaching of hypertensive patients is effective in lowering blood pressure. [1] [2] [3] [4] [5] From 1998 until 1999, the Institute for Preventive Medicine (IPM) of the University of Erlangen-Nuremberg in Germany in collaboration with general practitioners conducted a structured intensive training programme for patients with essential hypertension. The goals of the training included the achievement of better blood pressure control, the reduction of other concomitant cardiovascular risk factors, the strengthening of beneficial health-related behavior and education of blood pressure self-measurement as well nonpharmacological strategies to lower blood pressure. Each of the eight training sessions lasted 90 min. To evaluate the programme and prove the effectiveness of the training, the patients were evaluated before and 6 months after training.
Methods
All hypertensive patients, who were interested in the self-control of blood pressure and were able to visit our training courses, were evaluated before and 6 months after the training sessions. Information about basic patient characteristics, cardiovascular diseases, blood pressure, 24 h blood pressure values, blood pressure medication and laboratory data including a lipid and renal profile, urinary sodium excretion and blood cell count was obtained by a questionnaire from the patients' practitioner.
The patients were asked to return three questionnaires at the beginning and after 6 months: The first questionnaire included questions about compliance, arterial hypertension and cardiovascular risk factors like smoking, hyperlipidaemia, diabetes mellitus, physical activity (expressed as hours of sports activity per week) and alcohol consumption. The second questionnaire consisted of 14 multiple choice-based questions regarding the patients' knowledge about hypertension and the third questionnaire was a modified standardised questionnaire for the evaluation of self-estimated general health (SF-36). 6, 7 The topics included in the Physical Component Score were Physical Functioning Index, Role-Physical Index, Pain Index and General Health Perceptions Index. The Mental Component Score included Vitality Index, Social Functioning Index, Role-Emotional Index and Mental Health Index. Each questionnaire was pretested and revalidated in Germany in the German language. 8 
Statistics
Statistical analysis was performed with SPSS 8.0 for Windows. Continuous data were analysed by the ttest for dependent variables or analysis of variance (ANOVA). Nominal data were analysed by w 2 analysis followed by Fisher's test for least significance. An error probability of Po0.05 (two-sided) was considered significant for all tests. The results are presented as mean 7 s.e.m. (standard error of the mean).
Results
A total of 126 patients with essential hypertension were included in our training programme. In all, 90 patients of this group, who were followed prospectively for 6 months and had blood pressure data before and 6 months after training available, were included in our final analysis. The patients' mean age was 62.1 7 0.8 years (range 40-83 years); 57% were male patients. In all, 14% were diabetic and 7% smoked; 31% of the patients had obesity defined as body mass index (BMI) 430 kg/m 2 , 42% were overweight with a BMI of 25.00-29.99 kg/m 2 and only 23% were normal weight (BMI o25 kg/m 2 ). In 60% of the patients, an LDL-cholesterol 4130 mg/dl was prevalent. The number and class of blood pressure medications remained constant before and after 6 months training, as were the number of pills per day ( Table 1) .
The average blood pressure decreased from 152 7 2/89 7 1 mmHg before training to 145 7 1/ 85 7 1 mmHg after 6 months (Po0.001). By captivating the patients according to their self blood pressure measurement, the percentage of normotensive blood pressure values increased from 3.3% to 10% (Table 2) .
Further analysis showed that the decrease in systolic and diastolic blood pressure was greater in obese patients than in overweight and normalweight patients, without reaching our predefined level of significance (P ¼ 0.09; two-sided) ( Figure 1 ). No significant change in the prevalence of normotension and hypertension was observed 6 months after training in obese, overweight and normalweight patients. Analysis of other cardiovascular risk factors like lipid profile, consumption of alcohol and smoking revealed a nonsignificant trend towards improvement for cholesterol, LDL-cholesterol, HDL-cholesterol and alcohol consumption. More important, body weight and BMI decreased (Po0.001) and physical activity increased (Po0.02) ( Table 1) .
There was an overall loss of body weight of À0.88 7 2.85 kg after 6 months. Patients with obesity had a significantly greater loss of body weight (À1.89 7 3.28) than overweight patients Accordingly, the percentage of patients with a decrease in BMI was more prevalent in the obese than in the overweight or normal-weight group (Po0.05) (Figure 2) .
The physical activity score increased in the whole group after 6 months (2.1 7 0.3 to 2.8 7 0.3 h/week) (Po0.01). The increase of physical activity was similar in obese, overweight and normal-weight patients (0.6 7 0.6 vs 0.5 7 0.8 and 0.8 7 0.3 h/ week). The decrease of body weight was not correlated to the increase of physical activity.
The patients' knowledge about specific topics regarding arterial hypertension increased also markedly from 67 to 74% of correct answers (Po0.01). It is noteworthy that at the beginning of the training programme, 67% of the patients answered the questions about hypertension completely correct, which suggests a high pretraining knowledge in our patients. Nevertheless, the educational training obviously increased their knowledge further.
None of the physical or mental indices for quality of life were significantly different 6 months after the training programme, with the exception of the vitality index. The self-estimated vitality increased from a score of 53.2 to 59.2 (Po0.05).
Discussion
Treatment of arterial hypertension is a major target for the prevention of cardiovascular disease. Commonly, treatment is based on antihypertensive medication only, but nonpharmacologic treatment strategies are increasingly recognised to be important tools for blood pressure control. 9, 10 Our study emphasises the importance of structured patient education programmes in topics on arterial hypertension. Our intensive patient training lowered blood pressure significantly after 6 months, and influenced patients to modify their lifestyle with the consequence of decreases in body weight, BMI, and increases in physical activity. The magnitude of blood pressure lowering is similar to the results published by Grosser et al 11 (158 7 18/91 7 9 vs 148 7 17/86+9 mm Hg), which may be anticipated to some extent, since both studies were performed on German hypertensive patients. However, they are also comparable to the difference of blood pressure between an intervention and control group observed by Cuspidi et al 12 which was even more favourable (152 7 15/91+11 vs 138 7 14/83 7 7 mmHg) than our results.
These effects were achieved without changes in pharmacological treatment of arterial hypertension. Although it is possible that the prolonged duration of antihypertensive treatment may have contributed to the observed fall of blood pressure, patient training must be considered as an important part of the patients' treatment. Finally, these two aspects cannot be separated in our study.
Thereby, patient training acts on modifying multiple risk factors and may potentiate the effect of pharmacological treatment on cardiovascular prevention.
Interestingly, we observed an effect on patients still 6 months after the intensive training programme, suggesting a long-lasting influence on the patients' lifestyle by increasing the general awareness of their disease.
Body weight and BMI remained significantly lower after 6 months in our trained patients. New guidelines on obesity 13, 14 state that stabilisation of body weight and BMI alone is an important clinical achievement. Under this consideration, the observed decrease of body weight and BMI is an excellent result. Moreover, our training was not focusing on weight loss in particular. The stabilisation of BMI was achieved by merely sensitising the patients for general health topics, practical guidelines and advices from both sides, the teacher and the programme participants.
Naturally, these lessons contained topics about dietary issues such as low salt diet and other diets. Increased knowledge about these issues might have contributed to weight loss. However, neither was salt intake measured by sodium excretion, nor was a strict dietary regimen prescribed or monitored. It was not in the intention of the staff to conduct a strict weight loss programme. Surprisingly, weight loss was greatest in the group at highest risk, namely in the hypertensive patients who had additional obesity. Therefore, it seems that these people with excessive risk profited most from our intensive training programme. It must be reemphasised that weight loss is accepted as an effective nonpharmacological treatment for arterial hypertension 15 and weight loss is listed as a major goal in guidelines for the treatment of arterial hypertension. 6, 16 Indeed, blood pressure was significantly lowered after 6 months. The greatest effect was seen in obese patients. Since this group also had the greatest weight loss, but changes in physical activity were not different between obese, overweight and normal-weight patients, it may be speculated that the observed weight loss may have induced the decline in blood pressure. Of note, this improvement of body weight control was not accompanied by any loss of quality of life. On the contrary, the Vitality Index increased, perhaps due to the patients' feeling of success of weight loss and due to the patients' increased physical activity. 
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It is unknown as to how long the effects of the intensive training programme will last. Sawicki et al 2 reported effects even 18 months after training. However, it can be speculated that repeated training sessions might enhance and prolong the beneficial effects on blood pressure control and modifying lifestyle risk factors for atherosclerosis.
One limitation of this study might be that the patients included in this study were already more motivated and educated than the general population. However, our patients' performance at the beginning of the study revealed similar levels of knowledge about hypertension as the group of Italian patients tested with a different questionnaire, 17 suggesting that a normal level of knowledge about hypertension exists in our group. Nevertheless, by using an intraindividual comparison, we could still demonstrate that our intensive patient training has been effective. Extending the training programme into less educated patient groups might actually enhance the overall benefit from patients' training sessions.
In conclusion, we could prove our intensive training programme to be effective in modifying lifestyle risk factors, especially for obese, hypertensive patients. Future studies are needed to demonstrate the cost effectiveness of this programme. Nevertheless, all efforts should be made to widespread an intensive training programme for hypertensive patients as a preventive strategy to reduce their cardiovascular risk.
